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(57) ABSTRACT 

Weather information provided to a system for processing is 
converted from a Weather information source coordinate 

system to a three-dimensional XYZ coordinate system. 
Processing of the Weather information, e.g., to determine a 
current location and predicted path of Weather phenomena, 
and to determine geographic locations Which are or may be 
affected by the Weather phenomena, is accomplished in the 
three-dimensional XYZ coordinate system. Locations in the 
three-dimensional XYZ coordinate system may be con 
verted to two-dimensional screen Xy coordinates for the 
display of Weather phenomena indications over a geographic 
map display Without converting the Weather phenomena 
locations to a latitude/longitude coordinate system. 
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SYSTEM AND METHOD FOR PROCESSING 
WEATHER INFORMATION 

[0001] Aportion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark Of?ce 
patent ?le or records, but otherWise reserves all copyright 
rights Whatsoever. 

FIELD OF THE INVENTION 

[0002] The present invention pertains generally systems 
and methods for displaying representations of Weather phe 
nomenon over maps of geographic locations for televised 
Weather presentations, and the like, and computer based 
systems and methods for preparing and manipulating such 
displays including systems and methods for tracking and 
displaying the expected future path of such Weather phe 
nomena. 

BACKGROUND OF THE INVENTION 

[0003] Various systems and methods are used for provid 
ing vieWers of broadcast and cable television Weather pre 
sentations With informative and accurate Weather informa 
tion. Typically, such systems provide a display of Weather 
phenomena, e.g. clouds, rain, storms, etc., overlaid on a map 
of a geographical area of interest. Such displays Were 
originally created by draWing representations of Weather 
phenomena, or placing pre-made Weather symbols, on a 
physical map of an area of interest. The image of the map 
Was then broadcast to vieWers, usually With a Weather 
presenter positioned in front of the map to provide an 
explanation of the map display. Computer systems are noW 
employed to facilitate the generation of Weather displays, 
using computer generated graphics With animation. 

[0004] A typical computer-implemented system for pre 
paring a Weather presentation Will include detailed digital 
maps of geographic areas of interest stored for access by the 
computer. Weather information, such as satellite imagery 
and/or Weather radar information, such as NEXRAD 
Weather radar information provided by the government and 
live local Weather radar data, is provided to the system. The 
system processes the Weather information to generate a 
display, e.g., of the current position of Weather phenomena, 
such as a storm cell, and, e.g., of the projected path of the 
Weather phenomena over a future period of time. A graphical 
display and/or representation of the current position, and 
projected future path, of the Weather phenomena is then 
overlaid on the digital maps to create a digital display of 
current and predicted Weather for a particular area of inter 
est. Other information provided on the Weather display may 
include a display of the characteristics of the Weather 
phenomena displayed, e.g., Whether a storm cell contains 
elements of hail or tornadoes, as Well as a graphical and/or 
textual display of When a particular Weather condition is 
expected to reach a particular location. 

[0005] The ability to combine Weather information from 
various Weather information sources With geographical data 
to determine, e.g., the current position of Weather phenom 
ena and predicted path of such phenomena With respect to 
geographic locations of interest, and then to generate a 
combined Weather/geographical display in an accurate and 
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informative manner, can provide a challenge in that Weather 
information sources, geographical databases, and screen 
displays employ various different coordinate systems to 
identify the positions of Weather phenomena, geographical 
locations, and display positions Within their respective areas. 
For example, Weather radar systems may provide informa 
tion on the current position of Weather phenomena, e.g., a 
storm being tracked by the Weather radar, as an angular 
direction of the storm from the radar source (aZimuth) and 
distance of the storm from the radar source (range). An 
example of such a Weather radar system is the NEXRAD 
radar service, Which provides such storm attribute position 
information in degrees and nautical miles, along With 
detailed information on the contents of the storm, as Well as 
a forecast movement angle (storm path) in degrees and 
forecast movement speed in nautical miles per hour. Con 
ventional commercially available geographic databases typi 
cally provide location information for places included in the 
database in conventional latitude/longitude (lat/lon) coordi 
nates. In order to combine the NEXRAD Weather radar 
information With the geographical database information, 
e.g., to determine Which places identi?ed in the geographical 
database are currently affected by, or are in the predicted 
path of, a storm identi?ed in the NEXRAD information, the 
storm location information provided by NEXRAD in range 
and aZimuth and the geographical information provided in 
the geographical database in lat/lon must be converted to a 
common coordinate system. In conventional computer 
implemented systems for preparing Weather presentations, 
this is achieved by converting the location of a storm or 
other Weather phenomena identi?ed by range and aZimuth in 
the NEXRAD, or other radar, data to lat/lon coordinates, in 
a conventional manner, such that the position of the storm or 
other Weather phenomena, and predicted path of movement 
thereof, may be compared easily to places identi?ed by 
lat/lon coordinates in the geographical database, to deter 
mine Which places are currently, or in the future are likely to 
be, affected by the storm or other Weather phenomena. The 
storm location/predicted path of movement in lat/lon may 
then be combined With the geographical/map database in 
lat/lon coordinates to generate a graphical display of the 
Weather phenomena overlaid on a graphical map display by 
converting the lat/lon coordinates of the Weather phenomena 
and geographic data into tWo-dimensional screen coordi 
nates in a conventional manner. 

[0006] Although conceptually straightforWard, the con 
ventional method of converting Weather radar information 
provided in aZimuth and range from a knoWn radar site 
location to lat/lon coordinates is considerably limited and 
in?exible. The conversion to tWo-dimensional lat/lon coor 
dinates does not take into account any altitude information, 
i.e., neither altitude above/beloW sea level nor altitude above 
the Earth’s surface, of Weather phenomena information 
Which may be provided by or extracted from a Weather radar 
or other Weather information source. Thus, valuable infor 
mation may be lost in the conversion of Weather information 
to lat/lon coordinates Which do not take into account Weather 
phenomena altitude or variations in altitude of the Earth’s 
topology. Furthermore, although it may be convenient to 
convert the range and aZimuth of a storm location from a 
given ?xed NEXRAD or other radar location, for Which the 
lat/lon coordinates are knoWn, to lat/lon coordinates, such a 
conversion may not be as convenient for Weather phenom 
ena information provided from current or future Weather 
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information sources Which do not provide Weather informa 
tion in such a manner, e.g., satellite based Weather obser 
vation systems. Thus, such a conversion to lat/lon coordi 
nates may not be effective or useful When it is desired to 
combine Weather information from a variety of different 
Weather information sources to generate a Weather presen 
tation and display. 

[0007] What is desired, therefore, is a system and method 
for processing Weather information in Which Weather infor 
mation from one or more Weather information sources is 

converted into a universal three-dimensional coordinate 
system. Preferably, the current location of Weather phenom 
ena may be converted into the universal three-dimensional 
coordinate system from Weather information provided by 
one or more Weather information sources, and a predicted 
path of movement of such Weather phenomena may be 
generated in the three-dimensional coordinate system. Pref 
erably, locations of selected places of interest may be 
provided in, or converted to, the three-dimensional coordi 
nate system for comparison With the Weather phenomena 
position and predicted path of movement information in the 
three-dimensional coordinate system, to determine if the 
selected places of interest are currently affected by, or are in 
the predicted path of, the Weather phenomena. The position 
of Weather phenomena, and predicted path thereof, in the 
three-dimensional coordinate system may preferably be con 
verted to tWo-dimensional screen display coordinates for 
display, e.g., as a graphical representation of the current 
position and predicted path of Weather phenomena overlaid 
on a geographical map display, shoWing areas currently 
affected by, or predicted to be affected by, the Weather 
phenomena. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a system and 
method for processing Weather information in Which 
Weather information from one or more Weather information 
sources is converted into a universal three-dimensional XYZ 
space coordinate system centered at the center of the Earth. 
The current location of detected Weather phenomena, based 
on Weather information provided from the one or more 
Weather information sources, may be converted into the 
three-dimensional XYZ coordinate system, and a predicted 
future path of the Weather phenomena derived therefrom in 
the XYZ coordinate system. Geographical database infor 
mation, including the locations of places of interest Which 
are either provided in, or converted to, the universal three 
dimensional XYZ coordinate system, may be combined With 
the current location and predicted path of movement of the 
Weather phenomena in the XYZ coordinate system to deter 
mine Which places of interest are currently, or are likely to 
be, effected by the Weather phenomena. The location and 
predicted path of Weather phenomena in the XYZ coordinate 
system may be converted to a tWo-dimensional xy screen 
coordinate system for display on a display screen in com 
bination With a geographical map display of a graphical 
representation of the current position and path of the Weather 
phenomena overlaid on the geographical map display. Such 
a combined Weather/geographical map display may include 
an indication of places of interest Which are currently 
affected by the displayed Weather phenomena, or are in the 
predicted path of the Weather phenomena. 

[0009] A system for processing Weather information in 
accordance With the present invention may be implemented 
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in softWare on a conventional commercially available com 
puter processor or system. The system may receive Weather 
information from various sources, such as NEXRAD or 
other Weather radar information, and other Weather infor 
mation from other Weather information sources. Weather 
information received by the system is converted by the 
system to the universal three-dimensional XYZ coordinate 
system using coordinate conversion routines stored in 
memory associated With the system. The system preferably 
determines the current location and a predicted path of the 
Weather phenomena in the three-dimensional XYZ coordi 
nate system. The system may preferably combine the 
Weather phenomena location, and predicted path thereof, in 
the XYZ coordinate system, With geographic location infor 
mation to determine locations of interest Which are currently, 
or in the future are likely to be, affected by the Weather 
phenomena. The system may also produce a graphical 
Weather display, including a graphical representation of the 
Weather phenomena overlaid on a map of a geographical 
area of interest, shoWing, e.g., the current location of the 
Weather phenomena and an indication of the future path of 
the Weather phenomena, along With an indication of selected 
places of interest in the geographical area displayed Which 
are in the predicted path of the Weather phenomena. Such a 
Weather display may, for example, be saved or broadcast live 
as part of a live television Weather presentation. 

[0010] Weather information provided to a system for 
processing Weather information in accordance With the 
present invention may be provided from a NEXRAD 
Weather radar system. NEXRAD provides storm attribute 
information Which includes the current location of a storm 
identi?ed by the direction of the storm in degrees from the 
radar source (aZimuth) and the distance of the storm in 
nautical miles from the radar source (range). The geographic 
location of the radar source in latitude and longitude (lat/lon) 
is knoWn. In accordance With the present invention, the 
storm location in aZimuth and range from the radar site is 
converted into three-dimensional coordinates in an XYZ 
space de?ned on the center of the Earth. For example, the 
XYZ coordinate 0,0,0 may be de?ned at the center of the 
Earth, With the y-axis de?ned by the line extending from the 
center of the Earth to the North Pole, the x-axis de?ned by 
the line extending from the center of the Earth to the Equator 
at longitude 0, and the Z-axis de?ned by the line extending 
from the center of the Earth to the Equator at longitude —90 
(90 degrees West). 
[0011] In accordance With the present invention, the loca 
tion of a storm in the three-dimensional XYZ coordinate 
system may be derived from the location of the storm as 
provided in the NEXRAD storm attribute information by a 
tWo “rotation” process in Which the XYZ coordinate of the 
knoWn location of the NEXRAD radar site is shifted ?rst by 
the distance of the storm from the radar site (range) as 
provided in the NEXRAD storm attributes, and then by the 
direction (aZimuth) of the storm from the radar site as 
provided in the NEXRAD storm attributes, to generate a 
neW point in XYZ space Which corresponds to the location 
of the storm as provided by the NEXRAD storm attributes. 
This conversion procedure may begin, for example, by ?rst 
determining the position of the ?xed NEXRAD radar site in 
the universal three-dimensional XYZ coordinate system. 
This is accomplished by a straightforWard conversion of the 
knoWn location of the NEXRAD site in lat/lon into an XYZ 
coordinate in the three-dimensional XYZ coordinate system. 
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The original XYZ position of the radar site is shifted in the 
three-dimensional XYZ space by “rotating” the original 
position by an amount corresponding to the distance from 
the radar site to the storm location as provided in the 
NEXRAD storm attributes, along a rotation axis de?ned by 
a cross product of the vector extending from the center of the 
Earth to the north pole and a vector extending from the 
center of the Earth to the radar site XYZ location in the 
three-dimensional XYZ space. The resulting ?rst rotation 
shifts the original XYZ location due north by an amount 
corresponding to the distance (range) value provided in the 
NEXRAD storm attributes, generating a position due north 
of the radar site location. In the second “rotation,” the 
position obtained in the ?rst rotation is rotated around the 
vector extending from the center of the Earth to the original 
XYZ position of the NEXRAD radar site by the aZimuth 
angle provided in the NEXRAD storm attributes. This 
second rotation results in the XYZ coordinates of the storm 
location in a universal three-dimensional XYZ coordinate 
system in accordance With the present invention. 

[0012] Once the location of a storm being detected and 
tracked by NEXRAD is converted into the three-dimen 
sional XYZ coordinate system, a predicted future path of 
movement of the storm may be derived in the three-dimen 
sional XYZ coordinate system, e.g., using the forecasted 
movement direction and speed information provided in the 
NEXRAD storm attributes, or in another manner. The 
NEXRAD location and predicted path may then be com 
pared in the three-dimensional XYZ coordinate space With 
selected geographic locations, e.g., provided in a geographic 
location database, to determine Which selected locations are 
in the path of the storm. If the selected locations are provided 
in lat/lon coordinates in a conventional geographic database, 
the comparison betWeen the selected locations and the 
NEXRAD storm location and path in the three-dimensional 
XYZ coordinate system may require ?rst converting the 
selected locations from lat/lon coordinates to XYZ coordi 
nates. Other processing of the NEXRAD or other Weather 
information in the XYZ coordinate system may also be 
performed. 
[0013] A graphical Weather display of a Weather phenom 
ena location, path, and affected locations, derived, in accor 
dance With the present invention, in three-dimensional XYZ 
coordinate space, may be displayed, e.g., as graphical rep 
resentations of the Weather location and predicted path 
overlaid on a geographic map of an area of interest. To 
generate such a display, the Weather location and path in the 
three-dimensional XYZ coordinate system must be con 
verted into tWo-dimensional xy screen coordinates for dis 
play. This may be accomplished Without converting the 
Weather location or path information to intermediate lat/lon 
coordinates by employing a search routine to determine the 
tWo-dimensional screen xy coordinates Which correspond to 
the three-dimensional XYZ coordinates of a storm, storm 
path, or other Weather phenomena. For example, to deter 
mine the screen y-coordinate, the screen y-coordinates for 
latitude 90 and —90 are calculated. Ascreen y-coordinate to 
be tested is then selected. The location of the selected screen 
y-coordinate in three-dimensional XYZ space is then com 
puted. The Y component of the point to be plotted and the 
Y component of the screen y-coordinate being tested are 
then compared. The selected screen y-coordinate is then 
adjusted by the results of the comparison. This procedure is 
repeated until the Y-coordinates of the three-dimensional 
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XYZ points to be plotted and the screen y-coordinate tested 
are equal. A similar binary search routine may be performed 
to determine the screen x-coordinate of a point in three 
dimensional XYZ space to be displayed on the screen 
display. 
[0014] Further objects, features, and advantages of the 
invention Will be apparent from the folloWing detailed 
description, taken in conjunction With accompanying draW 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a schematic block diagram of a system 
for processing and displaying Weather information in accor 
dance With the present invention. 

[0016] FIG. 2 is an exemplary Weather display shoWing a 
storm cell and projected movement path thereof as overlaid 
on a geographical map background as may be generated by 
a system and method for processing Weather information in 
accordance With the present invention. 

[0017] FIG. 3 is a ?oWchart diagram illustrating a method 
in accordance With the present invention for converting 
NEXRAD storm location information into a three-dimen 
sional XYZ coordinate system for processing and for con 
version of the XYZ storm location coordinates into tWo 
dimensional screen xy coordinates for display of the storm 
location on a Weather display as illustrated in FIG. 2. 

[0018] FIG. 4 is a schematic illustration of an exemplary 
three-dimensional coordinate system centered on the center 
of the Earth as employed in a system and method for 
processing Weather information in accordance With the 
present invention. 

[0019] FIGS. 5 and 6 illustrate tWo sequential steps in an 
exemplary method for converting the location of a storm 
de?ned by a direction and distance from a radar site to a 
three-dimensional XYZ coordinate in accordance With the 
present invention. 

[0020] FIG. 7 is a ?oWchart diagram illustrating a exem 
plary method in accordance With the present invention for 
combining a storm location and predicted path in three 
dimensional XYZ coordinates With geographical locations 
de?ned in XYZ coordinates to determine and display geo 
graphical locations in the storm path. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] The present invention provides a system and 
method for processing Weather information provided from 
one or more Weather information sources. The Weather 

information provided from the one or more Weather infor 
mation sources is converted into a three-dimensional XYZ 
space coordinate system. The Weather information is pro 
cessed in the three-dimensional XYZ space coordinate sys 
tem, e.g., to generate a current location and predicted path of 
movement of Weather phenomena de?ned in the Weather 
information, to compare the Weather phenomena location 
and path information to locations in a geographic database 
to determine Which locations are affected by the Weather 
phenomena de?ned in the Weather information, etc. The 
Weather information thus processed in the three-dimensional 
XYZ space coordinate system may be converted to tWo 
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dimensional screen coordinates, e.g., for the generation of a 
Weather display of the Weather information overlaid on a 
geographical map of an area of interest. 

[0022] An exemplary system 10 for processing Weather 
information in accordance With the present invention is 
illustrated in FIG. 1. A system 10 for processing Weather 
information in accordance With the present invention is 
preferably a computer-implemented system. The system 10 
may be implemented using any conventional modern com 
puter processor 12. A processor 12 Which has sufficient 
operating speed to manipulate large amounts of graphical 
and other data is preferred. 

[0023] Processor 12 preferably includes conventional 
operator input 14 and display 16 devices associated there 
With. The operator input devices 14 may include, for 
example, a conventional computer keyboard, mouse, track 
ball, etc. A conventional operator display device 16 capable 
of displaying high quality graphics may be employed. 

[0024] The processor 12 is also provided With conven 
tional computer memory 18. The memory 18 may be imple 
mented in any conventional manner, and may include both 
RAM memory and disk or other mass memory storage 
devices. Memory 18 is employed in a conventional manner 
to store the softWare programs executed by the processor 12 
and related data necessary to implement a system for pro 
cessing Weather information in accordance With the present 
invention. As Will be discussed in more detail beloW, such 
softWare programs include softWare programs 20 for con 
verting Weather information to a universal three-dimen 
sional XYZ space coordinate system and for converting 
Weather information in the universal three-dimensional 
XYZ space coordinate system to tWo-dimensional screen xy 
coordinates for the display of such information. Weather 
data information 22 received from one or more Weather 
information sources, as Well as digital geographic map 
information 24, may also be stored in memory 18, in a 
conventional manner for use by the processor 12. The 
geographic map data 24 stored in memory preferably 
includes high resolution digital maps for generating Weather 
displays. Any commercially available high quality map data 
set may be employed. Most such commercially available 
digital maps sets include information for the entire country. 
Such digital map data is preferably vector-based, and pref 
erably includes locations such as state borders, county 
borders, interstates, highWays, roads, city streets, metropoli 
tan areas, etc. Such locations are typically identi?ed Within 
the map data set by latitude and longitude (lat/lon) coordi 
nates. Other programs and data for the general operations of 
the processor 12 may also, of course, be stored in memory 
18. 

[0025] Processor 12 is preferably adapted to receive 
Weather information from a variety of sources. Such Weather 
information may include NEXRAD Weather radar informa 
tion 26 provided by the government. Weather information 
provided by NEXRAD 26 includes storm attribute informa 
tion Which de?nes storm cells and provides detailed infor 
mation concerning the cells, including characteristics of the 
cells (e.g., hail and vortex intensity and location, rainfall 
intensity, speed, etc.), as Well as the position, and direction 
and speed of movement of the cells. NEXRAD attributes 
provide the position of a storm cell as a direction of the 
storm in degrees from the radar source (aZimuth) and a 
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distance of the storm in nautical miles from the radar source 
(range). The location, in lat/lon, of the NEXRAD radar 
source is knoWn. Speed and direction of movement of storm 
cells is provided in the NEXRAD attribute data as a fore 
casted movement angle (storm path) in degrees and a 
forecasted movement speed in nautical miles per hour. Other 
sources 28 of Weather information Which may be provided 
to the system processor 12 include local live Weather radar 
data, satellite imagery, national Weather service Weather 
Wire storm Warning information, Weather information pro 
vided by automated Weather stations, etc. Weather informa 
tion may also be provided manually to the system processor 
12, e.g., via the user input device 14. 

[0026] A system 10 for processing Weather information in 
accordance With the present invention preferably provides 
the operator of the system With various tools, implemented 
in a graphical user interface, e.g., as presented on the user 
output device 16, for preparing a high quality Weather 
display for broadcast, i.e., over the air, via cable, etc., to 
vieWers, and for manipulating the display during the live 
broadcast. An exemplary graphical user interface Which may 
be employed for preparing a high quality Weather display in 
combination With a system for processing Weather informa 
tion in accordance With the present invention is illustrated 
and described in US. patent application Ser. No. 09/543, 
046, entitled WEATHER TRACKING AND DISPLAY 
SYSTEM AND METHOD. The system 10 preferably pro 
vides an output of such a Weather display to a conventional 
over-the-air or cable broadcast system 30. Alternatively, or 
additionally, Weather displays prepared using the system 10 
may be stored in digital form in memory 18, or in analog 
form, to tape, etc. for retrieval and playback at a later time. 

[0027] An exemplary schematic illustration of a Weather 
display 32 Which may be generated by a system 10 in 
accordance With the present invention is presented in FIG. 
2. Typically, such a Weather display 32 Will include a 
graphical display of Weather phenomena 34, e.g., a storm, 
overlaid on a graphical map 36 of a geographic area of 
interest. The Weather display 32 may include, e.g., a graphi 
cal marker 38 indicating the current location of a storm cell 
or other Weather phenomena, as Well as a track display, such 
as a tracking Wedge 40, indicating the speed and direction of 
the storm cell or other Weather phenomena. The marker 38 
may be of any shape, for example, the marker 38 may be a 
cut-out having the characteristics of the Weather phenomena 
being tracked (e.g., the marker 38 may be in the shape of a 
tornado When tornadic activity is indicated in the displayed 
storm cell 34). The length of the tracking Wedge 40 may 
indicate the speed of the Weather cell, e.g., hoW far the cell 
Will travel at current speed in, e.g., half an hour or some 
other time period. The length and Width of the tracking 
Wedge 40 may be user selectable. Another track display 
format, such as an arroW, line, parallel lines, etc., indicating 
cell speed and/or direction, may also be used. In addition to 
the graphical display, the Weather display 32 may include a 
textual WindoW (not shoWn in FIG. 2) Which contains a list 
of cities 42 or other locations of interest in the predicted path 
of the Weather cell 34, and the estimated arrival times of the 
Weather cell 34 at those locations, based on the projected 
path 40 of the cell. Selected cities 42 in the path 40 of the 
Weather cell 34 may also be highlighted on the map display 
32. 
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[0028] In accordance With the present invention, Weather 
information required to generate a Weather display 32 is 
received from one or more Weather information sources, 26, 
28. The Weather information provided from the one or more 
Weather information sources 26, 28 may indicate, for 
example, the current location and predicted path of move 
ment of Weather phenomena in one or more different coor 
dinate systems. Geographical information 24 With Which the 
Weather phenomena information is to be combined to pro 
vide the Weather display 32 may be provided in a different 
coordinate system from the Weather information. In accor 
dance With the present invention, Weather information pro 
vided from one or more Weather information sources is 

converted into a universal three-dimensional XYZ space 
coordinate system in Which further processing of the 
Weather information may take place, as described in more 
detail beloW. 

[0029] The present invention Will noW be described in 
detail With reference to the exemplary processing of 
NEXRAD Weather information, in particular, NEXRAD 
storm attribute Weather information. HoWever, it should be 
understood that the present invention is also applicable to 
Weather information provided by Weather information 
sources other than NEXRAD, and by Weather information 
sources other than Weather radar, and to Weather information 
provided in different coordinate systems than is the Weather 
information provided by the NEXRAD storm attributes. 

[0030] An exemplary method 45 for processing NEXRAD 
storm attribute Weather information in accordance With the 
present invention Will noW be described With reference to 
the ?oWchart diagram of FIG. 3, and the illlustrations of 
FIGS. 4-6, Which folloW. Initially, at step 50, the system 
processor 12 of a system 10 for processing Weather infor 
mation in accordance With the present invention receives 
NEXRAD storm attribute information from a NEXRAD 
Weather radar source 26. Such Weather information 22 may 
be stored in memory 18. As discussed above, NEXRAD 
storm attribute information includes tabular data identifying 
a storm detected and being tracked by a NEXRAD radar 
system. Such NEXRAD attribute data includes detailed 
information concerning the characteristics of storm cells, as 
Well as the position, and direction and speed of movement 
of the cells. The location of storm cells is provided in the 
NEXRAD attributes as a direction of the storm in degrees 
from the NEXRAD radar source (aZimuth) and distance of 
the storm in nautical miles from the radar source (range). 

[0031] In accordance With the present invention, the dis 
tance and direction of a storm from a NEXRAD radar 
source, as identi?ed in the NEXRAD attributes Weather 
information, is converted to a universal three-dimension 
XYZ space coordinate system at step 52. An exemplary 
universal three-dimensional coordinate system in accor 
dance With the present invention is illustrated schematically 
in FIG. 4 With respect to a sphere 54 representing the earth. 
As illustrated, the XYZ space de?ned by the three-dimen 
sional coordinate system may have the coordinate 0, 0, 0, at 
the center 56 of the earth 54. The y-axis 58 of the coordinate 
system is thus de?ned as the line extending from the center 
56 of the earth 54 through the north pole 59. The x-axis 60 
of the coordinate system is de?ned as the line extending 
from the center 56 of the earth 54 to the equator at longitude 
0. The Z-axis 62 of the coordinate system is de?ned as the 
line extending from the center of the earth to the equator at 
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longitude minus 90 degrees (i.e., 90 degrees West). Of 
course, variations of this three-dimensional coordinate sys 
tem, e.g., With the center of the coordinate system and the x, 
y, and Z axes being de?ned differently With respect to the 
earth 54, may also be employed in accordance With the 
present invention. 

[0032] An exemplary method for converting the location 
of a storm cell provided as a distance and direction from a 
NEXRAD radar site into the coordinate system illustrated in 
FIG. 4 Will noW be described in detail. The location of the 
NEXRAD radar site 64 from Which the NEXRAD Weather 
information is provided is knoWn in lat/lon coordinates. At 
step 66, this knoWn location of the NEXRAD radar site 64 
in lat/lon is converted to a three-dimensional XYZ coordi 
nate. An exemplary computer program procedure for accom 
plishing such a conversion folloWs, although other similar 
procedures may also be employed in accordance With the 
present invention. 

[0033] void latlontoXYZ(double lat, double lon, double 
alt, double *xyZ) 

[0034] { 
[0035] double nfy=EARTH_RADIUS*sin 
(DEGREES_2_RADS*lat); 

[0036] double nfty=cos(DEGREES_2_RADS*lat); 

[0037] double nfZ=EARTH_RADIUS*sin 
(DEGREES_2_RADS*lon)*nfty; 

[0038] double nfx=EARTH_RADIUS*cos 
(DEGREES_2_RADS*lon)*nfty; 

[0039] double altRatio=1 +(alt/EARTH_RADIUS); 

[0040] xyZ[0]=nfx* altRatio; 
[0041] xyZ[1]=nfy* altRatio; 

[0042] xyZ[2]=—nfZ* altRatio; 

[0043] } 
[0044] EARTH_RADIUS in kilometers 

[0045] Copyright 2001, Weather Central, Inc. 

[0046] Given the position of the NEXRAD radar site 64 in 
XYZ coordinates, this original position in three-dimensional 
XYZ space is then “rotated” by an amount related to the 
distance from the radar site to the storm location, as indi 
cated in the NEXRAD storm attribute Weather information, 
at step 68. This procedure is illustrated in FIG. 5. The axis 
69 of the rotation is de?ned by the cross product of a vector 
70 extending from the center 56 of the earth 54 to the north 
pole 59 and a vector 71 extending from the center 56 of the 
earth 54 to the radar site XYZ location 64. This generates a 
neW intermediate point 72 in XYZ coordinates Which is the 
distance from the original radar site position 64 as de?ned by 
the NEXRAD storm attribute distance information, but 
Which is positioned due north (direction equals 0) of the 
radar site location 64. 

[0047] In the next step 74, the neW intermediate location 
72 resulting from the ?rst rotation in three-dimensional XYZ 
space is “rotated” around an axis de?ned by the line 71 
extending from the center 56 of the earth 54 to the original 
radar site position 64 by the angle (aZimuth) provided in the 
NEXRAD storm attribute Weather information. This opera 
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tion is illustrated in FIG. 6. The XYZ location 76 resuliting 
from the second “rotation” is the location of the storm as 
identi?ed in the NEXRAD storm attribute information as 
converted to the three-dimensional XYZ coordinate system. 

[0048] An exemplary computer program for implementing 
the double “rotation” procedure described to determine the 
location of a NEXRAD de?ned storm in the exemplary 
three-dimensional XYZ coordinate system being described 
folloWs. Other similar procedures may also be employed in 
accordance With the present invention. 

[0049] / getting neW position from distance and Direc 
tion from existing XYZ 

[0050] #de?ne NM_EARTH_RADIUS (63712000/ 
1852.0) 

[0051] // XYZ-space refers to earth location based on a 
3 dimensional coordinate 

[0052] // system Which has 0,0,0 as the center of the 
earth. the y-axis being the 

[0053] // line from the center of the earth to the North 
Pole, the x-axis being 

[0054] // the line from the center of the earth to the 
Equator at longitude 0, and 

[0055] // the Z-axis being the line from the center of the 
earth to the Equator at 

[0056] // longitude —90. 

[0057] void distDirXYZ(double* srcXYZ, double dist, 
double dir, double* dstXYZ) 

[0059] // srcXYZ—original position (radar site) in xyZ 
space. 

[0060] // dist—distance from original position in nau 
tical miles 

[0061] // dir—dir to go from original position (0=due 
north) 

[0062] // dstXYZ—returned neW position 

[0063] double nXYZ[3]; // temperary point to hold 
result of ?rst 

[0064] rotation 

[0065] double center[3]={0, 0, 0}; // center of the 
earch 

[0066] double pole[3]={0, EARTH_RADIUS, 0}; // 
north pole vector 

[0067] double vec[3]; // ?rst rotation axis 

[0068] double angle; // ?rst rotation angle 

[0069] // Rotate the srcXYZ point by the angle created 
by the dist around the axis computed 

[0070] // by doing the cross product of the folloWing 
vectors: 

[0071] // a. from center of earth to North Pole 

[0072] // b. from center of earth to xyZ point 
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[0073] // This generates the position Where the direction 
is 0 

[0074] // this computes arc angle in radians angle= 
dist/NM_EARTH_RADIUS; 

[0075] // compute cross product of the folloWing 
lines: 

[0076] // a. from center of earth to North Pole 

[0077] // b. from center of earth to xyZ point 

[0078] // This creates the rotation axis crossProd 
uct(srcXYZ, center, pole, vec); // this creates 

[0079] // noW do the rotation to create the 0 direction 
position rotateXYZ(vec, srcXYZ, angle, nXYZ); 

[0080] // Rotate the due north position around the line 
created from the center of 

[0081] // the earth to the original position, by the 
direction speci?ed in the call 

[0082] (this 
[0083] // computes point desired). 

[0084] rotateXYZ(srcXYZ, nXYZ, 
DEGREES_2_RADS*(360-dir), dstXYZ); 

[0085] return; 

[0086] } 
[0087] void rotateXYZ(double* axis, double* point, 

double angle, double* neWPoint) 

[0088] { 
[0089] // axis—rotation axis 

[0090] // point—point to be rotated about the axis 

[0091] // angle—angle to rotate the point 

[0092] // neWPoint—returned neW point 

[0093] double dist, cos x, cos y, cos Z, sin A, cos A; 

[0094] double tpnt[3]; 

[0095] double pole[3]={0, 6371.2, 0}; 

[0096] double mat[16]; 

[0097] dist=sqrt(axis[0] * axis[0]+axis[1] * axis[1]+axis 
[21* mm); 

[0098] cos x=axis[0]/dist; 

[0099] cos y=axis[1]/dist; 

[0100] cos Z=axis[2]/dist; 

[0101] cos A=cos(angle); 

[0102] sin A=sin(angle); 

[0103] mat[0]=cos x*cos x+(1—cos x*cos x)*cos A; 

[0104] mat[1]=cos x*cos y*(1—cos A)+cos Z*sin A; 

[0105] mat[2]=cos x*cos Z*(1—cos A)—cos y*sin A; 

[0106] mat[3]=0; 



US 2003/0050757 A1 

[0109] mat[6]=cos y*cos Z*(1—cos A)+cos x*sin A; 

[0110] mat[7]=0; 
[0111] mat[8]cos x*cos Z*(1—cos A)+cos y*sin A; 

[0112] mat [9]=cos y*cos Z*(1—cos A)—cos x*sin A; 

[0113] mat[10]=cos Z*cos Z+(1—cos Z*cos Z)*cos A; 

[0114] mat[11]=0; 
[0115] mat[12]=0; 
[0116] mat[13]=0; 
[0117] mat[14]=0; 
[0118] mat[15]=1; 
[0119] neWPoint[0]=(point [0]*mat [0])+(point [1]*mat 

[4])+(point [2]*mat [8]); 
[0120] neWPoint[1]=(point [0]*mat [1])+(point [1]*mat 

[5])+(point [2]*mat [9]); 
[0121] neWPoint[2]=(point [0]*mat [2])+(point [1]*mat 

[6])+(point [2]*mat [10]); 
[0122] } 
[0123] Copyright 2001, Weather Central, Inc. 

[0124] Having converted the storm location to the three 
dimensional XYZ coordinate system at step 52, the Weather 
information, noW in the three-dimensional coordinate sys 
tem, may be processed in a variety of Ways, as described in 
more detail below. To display the processed Weather infor 
mation, it may be desirable or necessary to convert the storm 
location in the XYZ coordinate system to a tWo-dimensional 
screen xy coordinate for, e.g., the display of a marker or 
other indication of the storm location overlaid on a geo 
graphical map display provided on the screen. This may be 
accomplished Without converting the storm location from 
the three-dimensional XYZ coordinate system into a con 
ventional lat/lon coordinate system by, e.g., employing a 
binary search routine to determine the appropriate location 
on the screen for the XYZ point to be plotted. The X and y 
screen coordinates for the storm location point to be plotted 
may be determined separately in this manner. (In the fol 
loWing example, the screen x-axis is de?ned as the horiZon 
tal screen axis and the screen y-axis is de?ned as the vertical 
screen axis, see FIG. 2.) For example, to calculate the screen 
y coordinate corresponding to the location of a storm in the 
three-dimensional XYZ coordinate system, the screen y 
coordinates for latitude 90 and —90 of a geographical map 
area to be displayed on the screen are ?rst calculated. A 
screen y coordinate to be tested (e. g., the y coordinate for the 
center of the screen along the y-axis) is then selected. The 
lat/lon coordinate of the map position corresponding to the 
selected screen y coordinate is knoWn. From this lat/lon of 
the selected screen y coordinate, the corresponding XYZ 
coordinate in three-dimensional space of the screen y coor 
dinate being tested is determined. (E.g., using the routine 
described above for converting a lat/lon coordinate to a 
three-dimensional XYZ coordinate.) The Y component of a 
storm location or other point to be plotted and the Y 
component of the screen y position being tested are then 
compared. The current selected screen y coordinate being 
tested is adjusted by the results of the comparison. For 
example, depending upon a value of the difference betWeen 
the Y component of the point to be plotted and the Y 
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component of the screen y coordinate being tested, a neW y 
value point in the middle of an upper or loWer half of the 
range of screen coordinates being considered may be 
selected. The described procedure is then repeated With the 
neW selected screen y coordinate until the Y coordinate of 
the XYZ point to be plotted and the Y coordinate of the 
screen y are substantially equal (e.g., differ by less than a 
selected amount, e.g., 0.001 kilometers). Asimilar procedure 
may be employed to derive the screen X coordinate of a 
three-dimensional XYZ storm location or other point to be 
plotted on the screen. 

[0125] An exemplary computer program procedure for 
implementing the binary search routine described above for 
plotting a storm location or other coordinate from three 
dimensional XYZ space onto a tWo-dimensional screen 

display of a geographic area, Without converting the storm 
location or other point to be plotted to lat/lon coordinates, is 
provided beloW. Other similar procedures may also be 
employed in accordance With the present invention. 

[0126] // This routine calculates the screen coordinates 
of an xyZ point. 

[0127] // The visible portion of the screen is 

[0128] // upper left: 0,1 

[0129] // loWer right: 1,0; 

[0130] // The returned value can be outside this visible 
range 

[0131] // The screen is assumed to be a psuedo mecator 
projection. 

[0132] // ::latlontoXYZ(lat, lon, 0, cxyZ); is a function 
that given a lat/lon/altitude 

[0133] // returns the xyZ point 

[0134] void xyZToScreen(Latlon ul, Latlon lr, double* 
xyZ, double* x, double* y) 

[0135] { 
[0136] // ul—the lat/lon of the upper left screen position 

[0137] // lr—the lat/lon of the loWer right screen posi 
tion 

[0138] // xyZ—the xyZ position for Which a screen 
coordinate is desired 

[0139] // x—the returned screen X coordinate 

[0140] // y—the returned screen Y coordinate 

[0141] double yhi, ylo, cy, diff; 

[0142] double xhi, xlo, cx, mult; 

[0143] double cxyZ[3], lat, lon, llon, hlon; 
[0144] // calculate the y coordinate 

[0145] // ?rst calculate the screen Y coordinates for 
lat 90 and —90. 

[0148] // do a binary search for the screen coordinate 
by: 

[0149] // computing the xyZ of the current screen y 
being tested 
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[0150] // comparing the XyZ y components 

[0151] // adjusting the current screen y by the results 
of the compare 

[0152] // if the tWo XyZ y components are equal, then 
done 

[0153] do { 
[0154] cy=(yhi-ylo)/2+ylo; 
[0155] lat=cy*(ul.lat—lr.lat)+lr.lat; 

[0156] ::latlontoXYZ(lat, lr.lon-ul.lon, 0, cXyZ); 
[0157] diff=cXyZ[1]—XyZ[1]; 

[0158] if (diff<0) { 
[0159] ylo=cy; 

[0160] diff=—diff; 

[0161] } else if (diff>0) yhi=cy; 

[0162] } While (diff>0.001); 
[0163] *y=Cy; 
[0164] // determine the screen X coordinate 

[0165] // ?rst determine Which quadrant the XyZ point 
is in 

[0166] if ((XyZ[0]<0) && (XyZ[2]>=0)) { 

[0167] llon=—180; 

[0168] hlon=—90; 

[0169] mult=—1; 
[0170] // —180- -90 

[0171] } else if ((XyZ[0]<0) && (XyZ[2]<0)) { 

[0172] llon=90; 

[0173] hlon=180; 

[0174] mult=1; 
[0175] // 90-180 

[0176] } else if ((XyZ[0]>=0) && (XyZ[2]>=0)) { 

[0177] llon=—90; 

[0178] hlon=0; 

[0179] mult=—1; 

[0180] // -90-0 

[0181] } else if ((XyZ[0]>=0) && (XyZ[2]<0)) { 

[0182] llon=0: 

[0183] hlon=90; 

[0184] mult=1; 

[0185] // 0-90 

[0186] } 
[0187] // calculate the screen X coordinates for the 

quadrants eXtents 
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[0190] // do a binary search for the screen X coordi 
nate by: 

[0191] // computing the XyZ of the current screen X 
being tested 

[0192] // comparing the XyZ X components 

[0193] // adjusting the current screen X by the results 
of the compare 

[0194] // if the tWo XyZ X components are equal, then 
done 

[0198] ::latlontoXYZ(APP_PTR->script( ), lat, lon, 
0, cXyZ); 

[0205] } 
[0206] } While (diff>0.001); 
[0207] *X=cX; 

[0208] } 
[0209] Having converted a storm location from the XYZ 
coordinate system to tWo-dimensional screen Xy coordinates 
in the manner described, the storm location may be dis 
played at step 80, e.g., as a marker 38 or other information 
overlaid on a geographic map 36 at the calculated display 
screen Xy coordinates. 

[0210] An eXemplary procedure 81 for processing 
NEXRAD storm location and speed and direction informa 
tion in a three-dimensional XYZ space coordinate system in 
accordance With the present invention, e.g., to determine 
geographic locations of interest Which are in the predicted 
path of a storm, Will noW be described With reference to the 
?oWchart diagram of FIG. 7. NEXRAD storm location, 
speed, and direction information, as provided by the 
NEXRAD radar source 26, are provided to a system 10 in 
accordance With the present invention for processing at step 
82. As discussed above, such Weather information 22 may be 
stored in memory 18. At step 84, the NEXRAD storm 
attribute information received in the previous step is con 
verted into a three-dimensional XYZ coordinate system in 
accordance With the present invention. An eXemplary 
method in accordance With the present invention for con 
verting NEXRAD storm position attribute information (in 
range and aZimuth) to three-dimensional XYZ coordinates is 
described in detail above. Having established the storm 
location in the three-dimensional XYZ coordinate space, a 
predicted path of movement of the storm in the three 
dimensional XYZ coordinate space may be derived, e.g., 
from the speed and direction information provided in the 
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NEXRAD attributes. For example, a storm path may be 
de?ned in the three-dimensional XYZ coordinate space as a 
storm cone or other three-dimensional volume de?ned by a 
series of XYZ coordinates in the three-dimensional XYZ 
coordinate space. At step 86 the storm position and path 
information generated in the three-dimensional XYZ coor 
dinate system may be converted to screen xy coordinates for 
display of a graphical representation of the storm position 
and path on a display screen, e.g., overlaid on a map of a 
geographical area of interest, as part of a Weather presenta 
tion at step 88. An exemplary procedure for converting 
three-dimensional XYZ coordinates to screen xy coordi 
nates for display of points de?ned in a three-dimensional 
XYZ space over a geographical display Without converting 
the three-dimensional XYZ point locations to lat/lon coor 
dinates is described above. 

[0211] To compare the storm position and path generated 
in the three-dimensional XYZ coordinate space at step 84 
With geographic locations of interest, to determine Whether 
such locations of interest are in the storm path, the system 
processor 12 may ?rst select the locations of interest from a 
geographic database 24 stored in memory 18 at step 90. In 
most commercial geographic databases, the geographic 
locations therein are provided in lat/lon coordinates. At step 
92, the lat/lon coordinates of geographic locations of interest 
are converted to the three-dimensional XYZ coordinate 
system. An exemplary procedure for converting lat/lon coor 
dinates to three-dimensional XYZ coordinates in accordance 
With the present invention is provided above. At step 94, the 
storm position and path generated in three-dimensional XYZ 
coordinates is compared to the geographic locations of 
interest, also in the three-dimensional XYZ coordinate sys 
tem, to determine Which geographic locations are in the 
storm path. This may be accomplished, for example, by 
performing an interior test for the locations of interest, to 
determine if the locations of interest are Within the storm 
cone or other volume representing the storm location and 
path, Which may be de?ned as a list of points in the 
three-dimensional XYZ coordinate system. (In the exem 
plary three-dimensional XYZ coordinate system discussed 
herein, the Y components of the storm position and path and 
geographic locations of interest in the three-dimensional 
XYZ coordinate system may be ignored, so that a standard 
tWo-dimensional interior test can be used.) The distance of 
the storm location to geographic locations of interest Within 
the storm path can be easily calculated in three-dimensional 
XYZ space by computing the distance separating the XYZ 
coordinates for the storm location and the geographic loca 
tion of interest. An exemplary routine for calculating the arc 
distance in miles betWeen tWo XYZ points (from a storm to 
a city in the storm’s path) folloWs, although other similar 
routines also may be used: 

[0212] double xyZArcDistance(double *xyZPO, double 
*xyZp1) 

[0213] { 
[0214] double X, y, Z; // Works for distance</1;4 earth 

cirumference 

[0215] x=(xyZPO[0]/EARTH_RADIUS)*(xyZP1[0]/ 
EARTH_RADIUS); 

[0216] y=(xyZPO[1]/EARTH_RADIUS)*(xyZP1[1]/ 
EARTH_RADIUS); 
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[0217] Z=(xyZPO[2]/EARTH_RADIUS)* (xyZP1[2 ]/ 
EARTH_RADIUS); 

[0218] return a cos(x+y+ 
Z)*MILE_EARTH_RADIUS; 

[0219] } 
[0220] The speed of the storm, as provided in the 
NEXRAD storm attributes, may then be used to determine 
the expected arrival time of the storm at geographic loca 
tions of interest in the storm path. At step 96, an indication 
of the geographic locations, e.g., cities, in the storm path, the 
distance of the storm from these locations, and the expected 
arrival time of a storm at these locations may be displayed, 
e.g., as a textual or graphic display. (E.g., selected cities 42 
in the storm path 40 may be highlighted on the Weather 
display map 32.) 

[0221] It is understood that the present invention is not 
limited to the particular exemplary applications and embodi 
ments described in detail herein, but embraces such modi 
?ed forms thereof as come Within the scope of the folloWing 
claims. In particular, it should be noted that the present 
invention is not limited to use With NEXRAD storm 
attribute information, or other Weather information provided 
as a distance and direction of Weather phenomena from a 
?xed knoWn location. Further, the present invention is not 
limited to the particular programming steps or sequences 
thereof as presented herein. 

What is claimed is: 
1. A method of processing Weather information, compris 

ing: 
(a) receiving a plurality of NEXRAD attributes corre 

sponding to a storm and storing said plurality of 
NEXRAD attributes in memory; 

(b) deriving a storm position in XYZ coordinates in a 
three-dimensional coordinate space from a ?rst 
selected group of the plurality of stored NEXRAD 
attributes; 

(c) determining a projected storm path in the three 
dimensional coordinate space using the derived storm 
position and a second selected group of the plurality of 
stored NEXRAD attributes; and 

(d) displaying a graphical representation of the projected 
storm path. 

2. The method of claim 1 Wherein the three-dimensional 
coordinate space is centered With the origin thereof at the 
center of the earth. 

3. The method of claim 1 Wherein the ?rst selected group 
of the plurality of stored NEXRAD attributes comprises a 
storm distance from a knoWn NEXRAD radar location and 
a storm direction from the NEXRAD radar location, and 
Wherein the step of deriving the storm position in XYZ 
coordinates includes the steps of: 

(a) converting the knoWn NEXRAD radar location to an 
original XYZ coordinate in the three dimensional coor 
dinate space; 

(b) determining an intermediate XYZ coordinate in the 
three dimensional coordinate space by shifting the 
original XYZ coordinate along an arc by a distance 
related to the storm distance from the NEXRAD radar 
location; and 
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(c) determining the storm position in XYZ coordinates by 
shifting the intermediate XYZ coordinate along an arc 
by an amount related to the storm direction from the 
NEXRAD radar location. 

4. The method of claim 1 comprising additionally the step 
of comparing the projected storm path to selected locations 
identi?ed in a location database in the three-dimensional 
coordinate space to determine Which of the selected loca 
tions Will be effected by the projected storm path. 

5. The method of claim 4 Wherein the selected locations 
identi?ed in the location database are identi?ed therein by 
latitude and longitude, and comprising additionally the step 
of converting the selected locations from latitude and lon 
gitude to XYZ coordinates in the three-dimensional coordi 
nate space before comparing the projected storm path to the 
selected locations in the three-dimensional coordinate space. 

6. The method of claim 4 comprising additionally the step 
of displaying the effected locations. 

7. The method of claim 1 Wherein the step of displaying 
a graphical representation of the projected storm path 
includes the step of converting the projected storm path from 
the three-dimensional coordinate space into tWo-dimen 
sional screen coordinates for display of the projected storm 
path over a graphical map of a geographical area Without 
converting the location of the storm or of the projected storm 
path from the three-dimensional coordinates to latitude and 
longitude coordinates. 

8. The method of claim 7 Wherein the step of converting 
the projected storm path from the three-dimensional coor 
dinates into tWo dimensional screen coordinates includes the 
steps of performing a binary search for screen y coordinates 
corresponding to the projected storm path and for screen X 
coordinates corresponding to the projected storm path. 

9. A method of processing Weather information, compris 
mg: 

(a) receiving Weather information including a location of 
Weather phenomenon from a Weather information 
source; 

(b) deriving a position of the Weather phenomenon in 
XYZ coordinates in a three-dimensional coordinate 
space from the received Weather information; and 

(c) processing the Weather information in the three 
dimensional coordinate space. 

10. The method of claim 9 Wherein the three-dimensional 
coordinate space is centered With the origin thereof at the 
center of the earth. 

11. The method of claim 9 Wherein the Weather informa 
tion source is NEXRAD Weather radar and Wherein the 
Weather information includes the location of a storm pro 
vided as storm attributes comprising a storm distance from 
a knoWn NEXRAD radar location and a storm direction 
from the NEXRAD radar location. 

12. The method of claim 11 Wherein the step of deriving 
a position of the Weather phenomenon in XYZ coordinates 
includes deriving a storm position in XYZ coordinates 
including the steps of: 

(a) converting the knoWn NEXRAD radar location to an 
original XYZ coordinate in the three-dimensional coor 
dinate space; 

(b) determining an intermediate XYZ coordinate in the 
three-dimensional space by shifting the original XYZ 
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coordinate along an arc by a distance related to the 
storm distance from the NEXRAD radar location; and 

(c) determining the storm position in XYZ coordinates by 
shifting the intermediate XYZ coordinate along an arc 
by an amount related to the storm direction from the 
NEXRAD radar location. 

13. The method of claim 9 Wherein the step of processing 
the Weather information in the three-dimensional coordinate 
space includes the step of determining a projected Weather 
phenomenon path in the three-dimensional coordinate space. 

14. The method of claim 13 comprising additionally the 
step of comparing the projected Weather phenomenon path 
to selected locations identi?ed in a location database in the 
three-dimensional coordinate space to determine Which of 
the selected locations Will be effected by the projected 
Weather phenomenon path. 

15. The method of claim 14 Wherein the selected locations 
identi?ed in the location database are identi?ed therein by 
latitude and longitude, and comprising additionally the step 
of converting the selected locations from latitude and lon 
gitude to XYZ coordinates in the three-dimensional coordi 
nate space before comparing the projected Weather phenom 
enon path to the selected locations in the three-dimensional 
coordinate space. 

16. The method of claim 14 comprising additionally the 
step of displaying the effected locations. 

17. The method of claim 9 comprising additionally dis 
playing a graphical representation of the Weather phenom 
enon location overlaid on a geographical map display. 

18. The method of claim 17 Wherein the step of displaying 
a graphical representation of the Weather phenomenon loca 
tion includes the step of converting the derived position of 
the Weather phenomenon from the three-dimensional coor 
dinate space into tWo-dimensional screen coordinates for 
display of the Weather phenomenon over a graphical map of 
a geographical area Without converting the location of the 
Weather phenomenon from the three dimensional coordinate 
space to latitude and longitude coordinates. 

19. The method of claim 18 Wherein the step of converting 
the derived position of the Weather phenomenon from the 
three-dimensional coordinates into tWo-dimensional screen 
coordinates includes the steps of performing a binary search 
for screen y coordinates corresponding to the derived posi 
tion of the Weather phenomenon and for screen X coordi 
nates corresponding to the derived position of the Weather 
phenomenon. 

20. A system for processing Weather information, com 
prising: 

(a) a ?rst database comprising a plurality of NEXRAD 
attributes corresponding to a storm; 

(b) a processor communicating With the ?rst database to 
derive a storm position in XYZ coordinates in a three 
dimensional coordinate space from a ?rst selected 
group of the plurality of the NEXRAD attributes and to 
determine a projected storm path in the three-dimen 
sional coordinate space using the derived storm posi 
tion and a second selected group of the plurality of 
NEXRAD attributes; and 

(c) a display device communicating With the processor to 
display a graphical representation of the projected 
storm path. 
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21. The system for processing Weather information of 
claim 20 wherein the three-dimensional coordinate space is 
centered With the origin thereof at the center of the earth. 

22. The system for processing Weather information of 
claim 20 Wherein the ?rst selected group of the plurality of 
NEXRAD attributes comprises a storm distance from a 
knoWn NEXRAD radar location and a storm direction from 
the NEXRAD radar location, and Wherein the processor 
includes: 

(a) means for converting the knoWn NEXRAD radar 
location to an original XYZ coordinate in the three 
dimensional coordinate space; 

(b) means for determining an intermediate XYZ coordi 
nate in the three dimensional coordinate space by 
shifting the original XYZ coordinate along an arc by a 
distance related to the storm distance from the 
NEXRAD radar location; and 

c) means for determining the storm position in XYZ 
coordinates by shifting the intermediate XYZ coordi 
nate along an arc by an amount related to the storm 
direction from the NEXRAD radar location. 

23. The system for processing Weather information of 
claim 20 comprising additionally a second database com 
prising selected geographic locations and Wherein the pro 
cessor is in communication With the second database to 
compare the projected storm path to the selected geographic 
locations identi?ed in the second database in the three 
dimensional coordinate space to determine Which of the 
selected locations Will be effected by the projected storm 
path. 

24. The system for processing Weather information of 
claim 23 Wherein the selected locations identi?ed in the 
second database are identi?ed therein by latitude and lon 
gitude, and Wherein the processor is in communication With 
the second database to convert the selected locations from 
latitude and longitude to XYZ coordinates in the three 
dimensional coordinate space before comparing the pro 
jected storm path to the selected locations in the three 
dimensional coordinate space. 

25. The system for processing Weather information of 
claim 23 Wherein the display device is in communication 
With the processor to display the effected locations. 

26. The system for processing Weather information of 
claim 20 comprising additionally means for converting the 
projected storm path from the three-dimensional coordinate 
space into tWo-dimensional screen coordinates for display of 
the projected storm path over a graphical map of a geo 
graphical area Without converting the location of the storm 
or of the projected storm path from the three-dimensional 
coordinates to latitude and longitude coordinates. 

27. The system for processing Weather information of 
claim 26 Wherein the means for converting the projected 
storm path from the three-dimensional coordinates into tWo 
dimensional screen coordinates includes means for perform 
ing a binary search for screen y coordinates corresponding 
to the projected storm path and for screen X coordinates 
corresponding to the projected storm path. 

28. A system for processing Weather information, com 
prising: 

(a) a ?rst database comprising Weather information 
including a location of Weather phenomenon received 
from a Weather information source; and 
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(b) a processor communicating With the ?rst database to 
derive a position of the Weather phenomenon in XYZ 
coordinates in a three-dimensional coordinate space 
from the Weather information; and to process the 
Weather information in the three-dimensional coordi 
nate space. 

29. The system for processing Weather information of 
claim 28 Wherein the three-dimensional coordinate space is 
centered With the origin thereof at the center of the earth. 

30. The system for processing Weather information of 
claim 28 Wherein the Weather information is NEXRAD 
Weather radar information including the location of a storm 
provided as storm attributes comprising a storm distance 
from a knoWn NEXRAD radar location and a storm direc 
tion from the NEXRAD radar location. 

31. The system for processing Weather information of 
claim 30 Wherein the processor includes: 

(a) means for converting the knoWn NEXRAD radar 
location to an original XYZ coordinate in the three 
dimensional coordinate space; 

(b) means for determining an intermediate XYZ coordi 
nate in the three-dimensional space by shifting the 
original XYZ coordinate along an arc by a distance 
related to the storm distance from the NEXRAD radar 
location; and 

(c) means for determining the storm position in XYZ 
coordinates by shifting the intermediate XYZ coordi 
nate along an arc by an amount related to the storm 
direction from the NEXRAD radar location. 

32. The system for processing Weather information of 
claim 28 Wherein the processor includes means for deter 
mining a projected Weather phenomenon path in the three 
dimensional coordinate space. 

33. The system for processing Weather information of 
claim 32 comprising additionally a second database com 
prising selected geographic locations and Wherein the pro 
cessor is in communication With the second database to 
compare the projected Weather phenomenon path to the 
selected locations identi?ed in the second database in the 
three-dimensional coordinate space to determine Which of 
the selected locations Will be effected by the projected 
Weather phenomenon path. 

34. The system for processing Weather information of 
claim 33 Wherein the selected locations identi?ed in the 
second database are identi?ed therein by latitude and lon 
gitude, and Wherein the processor includes means for con 
verting the selected locations from latitude and longitude to 
XYZ coordinates in the three-dimensional coordinate space 
before comparing the projected Weather phenomenon path to 
the selected locations in the three-dimensional coordinate 
space. 

35. The system for processing Weather information of 
claim 32 comprising additionally the step of displaying the 
effected locations. 

36. The system for processing Weather information of 
claim 28 comprising additionally a display device commu 
nicating With the processor to display a graphical represen 
tation of the Weather phenomenon location overlaid on a 
geographical map display. 

37. The system for processing Weather information of 
claim 36 comprising additionally means for converting the 
derived position of the Weather phenomenon from the three 
dimensional coordinate space into tWo-dimensional screen 
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coordinates for display of the Weather phenomenon over a 
graphical map of a geographical area Without converting the 
location of the Weather phenornenon from the three dirnen 
sional coordinate space to latitude and longitude coordi 
nates. 

38. The system for processing Weather information of 
claim 37 Wherein the means for converting the derived 
position of the Weather phenornenon from the three-dirnen 
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sional coordinates into tWo-dirnensional screen coordinates 
includes means for performing a binary search for screen y 
coordinates corresponding to the derived position of the 
Weather phenomenon and for screen X coordinates corre 
sponding to the derived position of the Weather phenom 
enon. 


